Kollerstrom, N., Lord, P. W., and Whimster, W. F. (1977) . Thorax, 32, [160] [161] [162] . Distribution of acid mucus in the bronchial mucous glands. The percentage area of the bronchial glands taking up the Alcian blue (pH 2-6) stain for acid mucin was obtained from sections from the trachea and from each generation down the inferior lingular axial bronchial pathway in five non-smokers and five cigarette smokers. The mean percentage value for the smokers (59-5%) was significantly less than for the non-smokers (74-4%). The percentage increased between successive generations from the trachea by an average of 6-5. This gradient did not differ significantly between the smoking and non-smoking groups. It was not possible to attribute these differences to any specific mechanism because many interacting variables were involved which could not be measured. Nevertheless the percentage mucin retention or storage provides an introduction to consideration of these variables and their response to cigarette smoke.
Examination of sections from human trachea and bronchi during investigations into bronchial mucous gland hypertrophy (Whimster et al., in preparation) suggested that the proportion of acid mucus in these glands was greater towards the more distal airways. We therefore measured the amount of intraglandular acid mucus in each generation of branching down the inferior lingular axial pathway in a group of 10 patients.
Material and methods
The left lung with the trachea was obtained at postmortem examination from each of 10 patients, five non-smokers and five cigarette smokers (Table 1) 
Results
No significant differences were seen between the three tracheal sites so these counts were pooled to obtain a proportion P for the whole of GO. In Fig. la the proportion V t (dp _de)d
J0\dt dt
The individual mucous cells within a gland will vary in their rates of production and excretion and in their initial volumes. At any given time the volume of intraglandular mucin will be the sum of the individual contributions, each given by an eqLuation such as that shown above. If these cells function independently of each other one would expect the total volume of mucus in a gland to show only minor fluctuations about a mean value with time. Similarly, the total volume of a gland will be given by the sum of all the individual cell volumes, which may themselves be varying, and one would expect this volume to be stable too. We have related the former to the total volume at one particular time, in this case the time of death. From these data alone we cannot say in what way the distributions of the ratio (p) of mucus volume to the total gland which we have observed were reached or how they were changing with time. Neither can we relate the proportion we have measured to average production and excretion rates in the different airways.
Decreasing concentrations of particles and gases in the inspired air in successive generations of airways may be related to the differences between the upper and the more distal large airways. In this connection it is therefore interesting that in smokers the trend in P with generation number is still observed but lies below that for nonsmokers at all generations (Fig. lb) . These lower values of P are associated with the more hypertrophied glands of smokers (Ryder et al., 1971 
